The insufficient broadband enabled-services in the rural areas have been identified among the reasons that prolong the behaviour of rural dwellers on the use of low-band internet while government agencies have started initiations to increase the use of broadband in the rural area. However, previous studies have failed to identify the roles played by antecedents of broadband user behavioural intention in the rural communities. Thus, this research investigates roles of some antecedents of broadband user behavioural intention in the rural areas by adapting UTAUT model. A quantitative research approach was employed by engaging 1,730 participants from 40 villages who are secondary school students that are living in rural areas of northern region of Malaysia. The result reveals that performance expectancy, effort expectancy and compatibility have large effect on broadband user behavioural intention in the rural areas, while social influence recorded medium effect. This implies that all the identified factors may help in determining the behavioural intention of users of broadband in the rural areas.
Introduction
The broadband technologies can be grouped into two different types which are wireline broadband and wireless broadband technologies. Wireline broadband technology is comprised of Digital Subscriber Line (DSL), cable modem, power line and fibre optics. Invariably, wireless broadband technology is regarded as Worldwide Interoperability for Microwave Access (WiMax), satellite and Wireless Fidelity (Wi-Fi) (Muraina et al., 2013b) . The research has shown that there are variation in the definitions of broadband which is as a result of belief and philosophy of individual and organization. Thus, broadband is considered as the technology that provides consumers fast and always-on access to new applications, services and content with real lifestyle and productivity benefits (Sawyer et al., 2003; Muraina et al., 2013a) . Besides, the International Telecommunication Union (ITU) recommendation 1.113 of standardization sector presented broadband as the transmission capacity that is faster than primary rate Integrated Services Digital Network (ISDN) at 1.5 or 2.0 megabits per second (ICTlogy, 2007; ITU, 2011) . Indeed, the society that adopts, adapts and absorbs the benefits of broadbandenabled Information and Communication Technology (ICT), services and applications would be vast in achieving significant benefits in terms of productivity, innovation, growth and quality of life as well as significant competitive advantage over society that do not (BSG Briefing Paper, 2004) . This is a result of the innovation brought to the way things are viewed and published by the ICT through the high speed internet (Penalvo et al., 2010) .
Many of broadband applications require the minimum speed rate of 50Mbit/s in their functionality which is most commonly found in urban areas. On the other hands, application of broadband at the rural or remote areas are still at the struggling stage by depending on the lower speed, causing by high cost of provision, intermittent services and lack of accessibility (Yoshimoto, 2005; Vetter, 2006; Wathen and Roma, 2007) . Certainly, the internet users in the rural areas are less in embracing broadband access due to the technology, economic and human factors leading them in frequently using low-speed dial up access in lieu of demanding for higher services. This shows that behavioural intention of users of broadband embedded ICT in the rural areas has been affected due to the adaptation of rural dwellers to the low-speed dial up internet (Elizabeth and Alessandra, 2013) . Researchers have agitated that there are needs to understand the roles of likely factors that could ignite the behavioural intention of users of broadband among the rural dwellers before selecting the useful factors which is the focus of this research. In order word, behavioural intention is seen as a measure of the strength of one's intention to perform a specified task and find its source from the theory of reasoned action (Ajzen, 1991) . Hence, the behavioural intention towards the use of technology comes into existence as a result of roles of some antecedents or factors (Im et al., 2011; Abdulwahab and Zulkhahiri, 2011) .
In addition, this research adapts Unified Theory of Acceptance and Use of Technology (UTAUT) model to investigate the roles of some antecedents of behavioural intention of broadband in the rural areas due to its higher variance explanation while compare with other models in the Information Systems (IS) research (Venkatesh et al., 2003; . The UTAUT model is based on the eight models in the domain of IS, while the embedded models are integrated due to their conceptual and empirical factors and focus on the unification of users towards acceptance and usage of technology (Venkatesh et al., 2003) 
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There is a widespread belief that information is vital for rural development by using information as a key issue in the information age. Thus, the real challenge of rural areas nowadays is not producing information or storing information, but getting people's behavioural intention towards the information usage (Muraina et al., 2013b) . The slow level of development in the rural areas can be improved by the use of ICT to produce information and knowledge society (Juyeon et al., 2012) . Moreover, ICT is best fit for bringing about competitive and successful rural community in the effort to better the life of rural dwellers and compete with people in urban areas. Indeed, ICT has been accepted globally for bridging the gaps between urban and rural communities, rich and poor people especially in the area of information seeking. Hence, it is always stress that ICT is useful for the rural communities in interacting with government electronically (e-government) and public sectors with the required infrastructures.
Obviously, the rural ICT solutions are normally offered through internet portals hosted on a delivery web server to provide access for the rural dwellers through inexpensive internet medium with quality and sometimes dial-up internet services. This allows flow of information between the delivery server and the other departments through Intranet/LAN connectivity with servers of those departments which are optional. Due to noncomputerization of back-end systems, the transactions are manually exchanged and response data is keyed in manually through the nodes on the delivery server. It may be noticed that the end-to-end connectivity between the central service providers (district administrations, cooperative unions, post office) and the rural dwellers is accomplished through a number of stages that involves several agencies (Juyeon et al., 2012; Muraina et al., 2012) . Therefore, the conditions of ICT in most of rural areas especially the developing countries discourage the users (rural dwellers) leading to the weakening of their behavioural intention towards broadband usage.
Researchers have emphasised that rural dwellers are completely or have less access to the usage of broadband while compare to the people in urban centres which has caused great effect on their education and income (Wan Rozaini et al., 2010; Timothy et al., 2010; Poll, 2008) . In a related development, many studies have shown that the current backwardness in the usage of broadband in the rural areas could be traced to the lack of having computer at home which is the antecedents of broadband viability among the rural dwellers (Timothy et al., 2010; Wilson et al., 2003; Bell et al., 2004) . The study of Rohaya et al. (2013) emphasised that about 52% of Sarawak population which is located in the island of Borneo in Malaysia is still living in the rural areas and confronting with great ICT challenges as a result of geographical location or topography. In the context of Africa, the rural dwellers are confronted with lack of internet infrastructure in their communities than the urban dwellers (Francis, 2012) . This is as a result of ICT digital divide between the two areas, with 11.6% internet services at the urban centres and 1.5% internet services in the rural areas (Francis, 2012) . The research by Malaysia Communications and Multimedia Commission (2013) has shown large differences in the internet usage between rural and urban areas in Malaysia as shown in Fig. 1 . Comparing the variation between the internet usage among the two domains, the usage of internet in the rural area is lower than that of urban area. 
Proposed Research Model and Hypotheses Formulation
The proposed research model in this research has its bases from the UTAUT model as a result of its ability to explain variation in the acceptance and usage of technology. Thus, this research adapts some of its constructs while compatibility is added based on the stands of some researchers in order to investigate the roles of antecedents of broadband user behavioural intention in the rural areas as shown in Fig. 2 . The performance expectancy is described as the degree to which an individual believes that using the system or device assist to achieve the job performance (Venkatesh et al., 2003) . Many researchers have agreed to the outcome derived from some studies conducted using UTAUT model and concluded that effort expectancy was found to be positively related to behavioural intention towards usage of ICT devices (Park et al., 2007; Im et al., 2011) . Moreover, effort expectancy as one of the exogenous constructs in UTAUT model can be described as the degree of ease of use of information system or devices felt by a user. Besides, Muraina et al. (2012) , Taylor and Todd (1995) emphasised that effort expectancy influences the behavioural intention towards acceptance and usage of information technology devices more than one time. In addition, the degree to which an individual user feels that other people believe that he or she should be using the ICT devices is regarded as social influence (Venkatesh et al., 2003) . Thus, social influence posted a significantly influence on the behavioural intention towards the ICT from time to time (Suha and Anne, 2008) .
Compatibility is the extent by which innovation is envisage as being consistent with the values, needs and experiences of future adopters or users (Moore and Benbasat, 1991) . The opinion of Rogers (2010) towards compatibility is the degree to which an innovation is perceived to be consistent with the current values, past experiences and needs of the future adopters. In other words, Rogers (2003) established that compatibility is the degree by which individual that involved in online transactions through the use of mobile commerce feels consistent with the future users of the existing values, beliefs, initial knowledge and current needs. Indeed, compatibility is considered as one of the important determinant's factors of the behavioural intention towards of use of devices or technologies (Wu and Wang, 2005) . Hence, the following hypotheses are formulated based on the previous studies in order to investigate the likely roles of performance expectancy, effort expectancy, social influence and compatibility as antecedents of broadband user behavioural intention in the rural areas:
H 1 : Performance expectancy relates to the broadband user behavioural intention in the rural areas. H 2 : Effort expectancy relates to the broadband user behavioural intention in the rural areas. H 3 : Social influence relates to the broadband user behavioural intention in the rural areas. H 4 : Compatibility relates to the broadband user behavioural intention in the rural areas.
Materials and Methods
This research uses Partial Least Square (PLS) Structural Equation Model (SEM) to validate the antecedents of broadband user behavioural intention in the rural areas due to its efficiency to simplify the multivariate complex model as well as handling non normal distributed data (Michael and Andreas, 2004; Hair et al., 2011) . Besides, Hair et al. (2011) stress that PLS-SEM is worth of using in the multivariate model because it bounds to bring additional value to the explained variance of dependent variable (Broadband Behavioural Intention).
Measurement
All the four constructs that were used in this research as antecedent factors of broadband user behavioural intention in the rural areas were measured by using 5 point likert scale survey questionnaire, ranging from strongly disagree (1) to strongly agree (5). We built on UTAUT measurement items while some items that used to measure performance expectancy and effort expectancy were adapted from (Venkatesh et al., 2003; 2012; Abdulwahab and Zulkhairi, 2011) . Moreover, social influence was measured by adapting items from (Venkatesh et al., 2003; Abdulwahab and Zulkhairi, 2012) . Lastly, compatibility construct was measured by adapting items from Moore and Benbasat (1991) and Rogers (2003) .
Location, Participants and Data Collection Technique
This research was conducted in the rural areas of northern region of Malaysia due to their slow rate of development when compared with the rest of regions in Malaysia. Each of the covered rural areas has their population below 10,000 inhabitants per kilometre with some agricultural features, forest and water bodies. Besides that, 1,820 participants who are secondary school students from 40 villages were invited to the rural internet centres that were used as the distribution and collation of questionnaires and are located at the strategic locations in the northern region of Malaysia. Indeed, only 1,730 participants were eventually selected for administering our survey questionnaires through fish-bowl style of simple random sampling. The data collection took exactly 9 weeks as there were early and late respondents. Prior to the selection of the 1,730 participants in the data collection process, we explained the meaning of broadband to the participants and found that they are users of broadband either at their school, home, cybercafé or rural internet centres. Moreover, 1,689 questionnaires were returned to the rural internet centres after completion by the participants, representing response rate of 97.63%. Following this further, we checked for non response bias after collection of the data and found no differences in demographics between respondents and non-respondents.
Results
Data Preparation
Prior to the data analysis using PLS-SEM for the collected data, we ensured that data was properly screened for the missing values by using SPSS version 20. The analysis performed routine check on the outliers which can distort or turn the outcome of the research to unacceptable issue. Our data passed both error and interesting outliers while 36 cases failed to certify influential outliers, leading to discarding of 36 cases from 1,689 returned questionnaires. Thus, the remaining 1,653 screened questionnaires found fit for use in the subsequent analysis. Influential outliers' cases are recommended to remove from the entire cases for the multivariate analysis due to its ability to affect model fitness (Aguinis et al., 2013) . Moreover, the test of normality was performed and found that dataset was not normal, calling for the use of PLS-SEM as suggested by Hair et al. (2011) . The test of multicollinearity was conducted by observing values of Tolerance and Variance Inflation Factor (VIF). The results showed that all the Tolerance values are above 0.10 and VIF values are less than 10, showing that our data fulfils multicollinearity conditions.
Background of the Respondents
The total number of 52.6% of the respondents was male students while 47.4% were female students with average age of 16 years. The data gathered shows that 68.4% of the respondents are in grades 10-11, 18.4% in grades 7-9 and 13.2% in grade 12 of the secondary school education. Moreover, 50% of the respondents confirmed that they are leaving with their parents during the academic session, while others are staying at the boarding house and with the legal guardians. Indeed, 57.9% of the respondents claimed that their parents' educational levels is secondary school education, 13.2% bachelor degree, 2.6% master degree, while 26.3% of the respondents' parents do not have educational background. Besides, 18.4% of the respondents' parents engage in rubber tapping activity as source of income, 21.1% engage in small scale businesses, 5.3% work in industry and 55.3% engage in other activities.
In addition, majority of 52.6% of the respondents say they do not have computer at home, while 65.8% do not have internet connectivity at home due to the high starting cost, lack of equipment and limited coverage of internet in their villages. Meanwhile, all the respondents were found familiar with the usage of broadband either at home, school, rural internet centres or cybercafé. However, 47.4% are still using dial-up internet while 52.6% are using broadband internet. This is an indication of needs to search for the factors that could influential broadband user behavioural intention in the rural areas.
Partial Least Square Approach
Partial Least Square (PLS) is used to investigate the roles of antecedent of broadband user behavioural intention in the rural areas as a result of many interactions between the constructs in the research model, shown in Fig. 2 . The use of PLS-SEM for the research objective examined measurement model in order to assess reliability and validity of the constructs as recommended by (Chin et al., 2003) . Consequently, the structural model was examined to assess relationship between the exogenous and endogenous variables and confirmed the set hypotheses.
Measurement Model
The results of measurement model are shown in Table 1 -4 representing the reliability and validation of the constructs that used to determine the broadband user behavioural intention in the rural areas.
From the Table 1, the internal consistency of all the constructs in the model shown in Fig. 2 ranges from 0.7265 to 0.7946 which is acceptable and revealed that the scales used in the instrument were reliable. The Average Variance Extracted (AVE) is greater than 0.50 threshold value, meaning that the constructs passed the convergent validity based on Fornell and Larcker (1981) .
Moreover, it shows in Table 2 that the indicator loading of all the items are above 0.70 benchmark value which indicate that the loading items supported internal consistency.
Besides that, the square root of AVE of each construct in the model is higher than the corresponding constructs in the column of discriminant validity using Fornell-Larcker criterion as shown in Table 3 .
Indeed, the discriminant validity through the crossloading approach was conducted on the collected data and revealed in Table 4 that all the values of items in each construct are higher than their corresponding items. Hence, all the rules of measurement model are achieved thus fit to proceed for structural model assessment.
Structural Model
The structural model was assessed by using the bootstrapping method. Hair et al. (2011) described bootstrapping method as the use of repeated approach to obtain replacement from the main sample towards achieving the standard error for hypothesis testing. Thus, our research uses bootstrapping method through the Smart-PLS 2.0 with 5,000 iterations for 1,653 cases. The obtained results show that all the path coefficients in our model are significant and supported the set hypotheses, shown in Table 5 . Indeed, our model on the antecedents of broadband user behavioural intention is fit and relevant for the rural areas with the variance explanation (R 2 ) 0.559 as shown in Table 1 . Pursuing this further, it becomes an important step to investigate the role played by each of the exogenous variables which are antecedents of broadband user behavioural intention in the rural areas in our research. This is achieved by examined the effect size (f 2 ) which estimates the impact of the exogenous variables on the endogenous variable. Researchers have continuously emphasised that the effect size of exogenous variable expresses the impacts or roles played by each exogenous construct on the endogenous variable (Hair et al., 2013; Chin, 2010) . Table 6 . Meanwhile, the effect sizes are categorised based on the recommended benchmark values of Chin (1998) as 0.02 (small), 0.15 (medium) and 0.35 (large). The results in Table 6 reveals that effect of PE -> BUBI, EE -> BUBI and CP -> BUBI are large, while SI -> BUBI is medium.
Discussion
This research adapts the use of UTAUT model in investigating the roles of some antecedents towards the broadband user behavioural intention in the rural areas. Based on the review of previous studies, the research finally resulted in identifying Performance Expectancy (PE), Effort Expectancy (EE), Social Influence (SI) and Compatibility (CP) as the antecedents of broadband user behavioural intention in the rural areas. The results in Table 5 showed that there is relationship between Performance Expectancy (PE) and the Broadband User Behavioural Intention (BUBI) in the rural areas. The result portrays the opinion of rural dwellers in northern region of Malaysia as they accept that believe of individual can affect the broadband user behavioural intention in their communities. The situation is not different in Orlu zone which comprises of many rural areas in Imo state part of Nigeria as they supported that belief of expected users of ICT devices can contribute to the decision making towards usage and excel in their activities (Alphonsus et al., 2011) . Looking at the implication of this theme in the western part of the world, Adria and Brown (2012) concluded in their finding that belief of rural dwellers in Canada on the use of broadband has effect on the behavioural intention. Indeed, this research has shown that PE plays an important role on the BUBI in the rural areas with large effect size. This reveals that the rural dwellers would be more productive in their job activities with strong PE towards BUBI.
Furthermore, the Effort Expectancy (EE) which is the degree of ease attached to the usage of broadband. Therefore, the research shows that there is significant relationship between effort expectancy and broadband user behavioural intention in the rural areas which supports the set hypothesis (H 2 ). The implication of this is that the more the ease of use of broadband among the rural dwellers the more their positive intention towards the use of broadband. The fulfillment of hypothesis (H 2 ) becomes reality as a result of educational background of the participants in this research. This is in line with the study of Furuholt and Kristiansen (2007) who reveals that irrespective of marginalisation of rural dwellers in Tanzania (a country in Sub-Sahara Africa); many of them still intend to use the fast internet due to its simplified nature. A related research by Adria and Brown (2012) stressed that the rural broadband becomes a necessity for the people of Alberta rural community in Canada based on their behavioural intention built towards it as they found it easy to use. Hence, this research reveals that effort expectancy is one of the factors that could play a large role in achieving broadband behavioural intention in the rural areas.
In addition, the research found that the relationship between Social Influence (SI) and Broadband User Behavioural Intention (BUBI) is significant and supported the hypothesis (H 3 ) but with medium effect. This explains that the sustainability of positive broadband user behavioural intention in the rural areas could be triggered by the feelings of users that some important people perceived he or she should use broadband in their communities. Moreover, Compatibility (CP) is related to Broadband User Behavioural Intention (BUBI) in the rural areas as reveals by this research. The outcome of the research shows that if the rural broadband is compatible with the activities the rural dwellers accepts it for, their behavioural intention would be constructive. Indeed, researchers have emphasised that relevancy or compatibility of technology is enough to serve as factor for the users at rural Bangladesh to decide on its usage (Sirajul and Suha, 2008) . Besides, the effect of relationship between compatibility (CP) and broadband user behavioural intention is large as shown in Table 6 .
Conclusion
This research investigates the roles played by some antecedents towards the broadband user behavioural intention in the rural areas by adapting UTAUT model. The results were obtained by using the Smart PLS 2.0 and SPSS version 20 leading to the fact that the identified antecedents; performance expectancy, effort expectancy, social influence and compatibility were significant as antecedents of broadband user behavioural intention in the rural areas. Besides, the research showed that performance expectancy, effort expectancy and compatibility had large effect size towards the exogenous variable broadband user behavioural intention, while social influence possess medium effect. Moreover, our research model as shown in Fig. 2 is capable of using globally while investigating or determining the broadband or ICT user behavioural intention in the rural areas. This is because of the applications of our results to the contemporary studies in ICT or broadband in both developing and developed countries as explained in the discussion section. Hence, this research would be further studied in future on the implication of broadband user behavioural intention on the actual use of broadband in the rural areas.
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